
@ 
Hawaiian Etectric Company, Inc. PO Box 2750 * Honolulu, HI 96840 

The Honorable Chainnan and Members of 
the Hawaii Public Utilities Commission 

465 South King Street 
Kekuanaoa Building, 1st Floor 
Honolulu, Hawaii 968 13 

Dear Commissioners: 

Subject: Docket No. 05-0069 
Energy Efficiency Docket 

November 3,2006 

In the Division of Consumer Advocacy's Opening Brief, Section III.B.l.a.(2), pages 54 and 55, 
the Consumer Advocate addressed the Participant Cost ("PC")Test filed by HECO for its proposed DSM 
programs and stated that the PC test results were lower than they should be. The attached Exhibit A 
provides the corrected calculation which replaces the revised benefit cost ratios on pages 61 and 62 in 
HECO/HELCO/MECO's ("the Companies") Opening Brief, filed October 25,2006. 

In Section III.A.7.c., pages 57-60 of its Opening Brief, the Companies addressed EE DSM 
Avoided Costs, and at page 60 committed to provide the partieslparticipants an alternative calculation. 
The attached Exhibit B provides the alternative calculation and a supporting explanation. 

In Section VI.C.4., pages 21 1-217, the Companies addressed EE DSM Docket Utility 
Cor7zpensatiorz Proposals, and at page 217 committed to provide the partieslparticipants a calculation of 
avoided capital costs in response to the Rocky Mountain Institute's alternative utility compensation 
mechanism. The attached Exhibit C provides the calculation and a supporting explanation. 

If you have any questions on this matter, please contact me at 543-4622. 

Sincerely, 

Dean K. Matsuura 
Director, Regulatory Affairs 

Attachments 

cc: Division of Consumer Advocacy 
R. Young, Esq. 
H. Curtis 
C. Freedman 
W. Bollmeier I1 
H. A. Dutch Achenbach 
L. 19. H. Nakazawa, Esq. 

K. Davoodi 
B. Moto, Esq. 
K. Datta 
R. Reed 
J. Crouch 
G. T. Aoki, Esq. 
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Cost Effectiveness Results - 20-YEAR PLANNING HORIZON (2006-2025) 
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Cost Effectiveness Results -- 20-YEAR PLANNING HORIZON (2006-2025) 

 v voided costs based on HECO System Planning estimates (DSM AC 2006A RB.xls). 
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Cost Effectiveness Analysis - Input Summary Table 
H E C O  ENERGY EFFICIENCY DOCKET 

General Data 
Discount Rate ( O h )  8.09':t 
Gcncral Escalation Rate (%) 2.309~;, 
Avoided Costs Escdation Rate 3.20[:'0 
Program Start Year 7006 
Analysis Framework 20-.-lt'li:\l< PI.;\NNIN(; I IC)KI%(.)?l 
Externality Factor: 0'i.i 
Table Titles: I ~ l ~ ~ A ~ ~ l l ~ l  :I:) SLJ LiMilltY iX:)l< 2000 S'I'ilI<l' 1'1 L\R -- 20-1'1<:11< 1'1 .:\NNIKC; I IOl<lL[)N SL!A.iAIill<.-lt' 
Customer to Gencrstion Ratio: 11.17% 

PROM Docket DSM Backup Sheets !date).xls FILE: 

Program Name 

1. Source: IECO A&S Report for existing programs; estimated values for new programs based on program experience. 
2. Source: October 2005 recorded revenue per kwh for residential and commercial (Scheds J &P) customers. ECAF based on $59.71/bbl LSFO. 

HECO Energy Efficiency Docket 
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CE Analysis DOCKET (OLD AC w ROC) (11-03-06).xI8 

TARLE 2. CINC: DETAILED SUMMARY FOR 2006 START YEAR - 20-YEAR PLANNING HORIZON SUMMARY 
PROGRAM NAME: COMMERCIAL INDUSTRIAL NEW CONTRUCTION 

LMM z n n z u m a ~ m u u t u ~ v L c r z e c 6 z a u ~ ~ u n a u l u u a r 2 a 2 4 Z P L I  
BENEFIT CALCULATIONS: 
N t ! ! l  

COST CALCUUnoNs: 

HECO Energy Efficiency Dockel 
CE Analysis DOCKET (OLD AC w ROC) (1 1.03-06).xls 



CE mtysis DOCKET (OLD AC w ROC) (11-Wffi).xls 

TABLE 3. CICR: DETAIIXD SUMMARY FOR 2006 START YEAR - 20-YEAR PLANNING HORIZON SUMMARY 
PROGRNU NAME: COMMERClAL INDUSTRlAL CUSTOM REBATES 

~ Z n a Z W M B z I @ 2 ~ ~ 7 m u l u m z ! l K u u s u u z u u a y u n u a n m z a u a ~ u a r .  
BENEFIT CUI IWLnONS: 
w m  

Dcmmd 9224..iHO 1450.662 1677,254 S'X13L59 $0 W W $0 $0 $19,tlS6.734 $23,337,406 $72978,731 $7.2.874.722 $227-1.315 $7A5in .10  I21.478.6U.l SZll.7UIl.l31 1 2 I l . l l 2 W  -$7.685,&2 -113.899.41l 
&eqp $l.liii),462 12,053,931 $2,937,9bU 14.W7262 $4,739,008 $S.771271 $6,979,211 $7.W9.064 $9,38R,BW -$13.U13.759 -$13984.958 -113.679269 -$1.1.370.974 -$14,625374 -$15.U.WW462 -$1+.377,WI, -$1.5.711!133 -$16,1114.788 $19817.176 131.766.RUi) 
T o l d  173.7W.977 7 

krnuld 
h r q p  
Tord 

COST CAICUUIIONS: 

Impkrncnnnon 
I"CC"~"L~ 
Paniopulr - - 

HECO Energy Efliciency Dacket 
CE Analyas DOCKET (OLD AC w ROC) (1 1-03-06j.xls 



CE Analyais DOCKET (OLD AC w ROC) (11.@3.06).XlS 

TABLE 4. ESH: DETAILED SUMMARY FOR 2006 START YEAR - ID-YEAR PLANNING HORIZON SUMDlhRY 
PROGRAM NAME: ENERGY SOLLITIONS FORTHE HOME 

2 M M Z M l Z ~ ~ m Z O U . Z l l l l m 2 0 1 l ~ ~ Z U l Z ~ Z P 1 9 . Z M a m z m z ~ ~ ~  

Peak Dcmnnd RcdxMn (kW) 4853 6.939 8,nI  lacfi3 1 2 u s  11.466 1:015 13,146 14,278 15.7C40 17,210 18,700 18.700 18.71W 18.700 18.nH) 18,700 18.7IXJ 18.W 18.700 

Chrg, gVVin6 @Wh) 16,113,843 24133247 32203.749 34274.251 42.468.421 35,.(al,l&l 34.5952l9 36913,057 39,220,895 43,425.065 46.675109 49,925,952 49,923.952 49,923,952 49,925,952 49,%%,952 49.925.952 49,925,952 49,925,952 .l'),lZ5.952 

bmsnd  $730.906 $1255.514 $1.589,9l9 $1.922.642 Hl $0 $0 $0 $0 $24,116,648 $29353,361 $28.7W.076 $26.422086 124393,850 122574.172 $21501.%8 WS(IZ114 $20.133.9511 -11.693.667 -113,914238 
Pdrtgy Sl,775,110 12.80U.555 $3.210.987 14.Wl.1156 14,7IM283 S3.554,883 $3599,311 S3.827.375 $4270,663 .$6~164.759 -W,192W -$5,938859 -55,759,227 -$5M:523 -152?U,3W -$4.993.633 -$5.457.U72 -15.5622W $6.879.537 1732.7.W 
Told 1102446.532 $2506.016 WP56.070 $4BO,9M 16,013b98 WW.V23 53gW.883 $3599.311 $3827.375 W70.663 $1W51,888 $23,161,053 122815,217 (20bU.859 $18951.326 $17353.789 114507.955 $l$WTWI SlU71.6W -1814.129 -16;101@J 

HECO Energy Effic~ency Docket 
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CE Analysis DOCKET (OLD AC w ROC) (ll-O3.ffi).xle 

TABLE 6. RNC: DETAIIXD SUMMARY FOR 2006 START YEAR - 20-YEAR PLANNING HORIZON SUhiMARY 
PROGRAM NAME: RESIDENTIAL NEW CONSTRUCTION PROGRAM 

L>,,L<~"", h , c  Bail 
Grnerd Earrlmon Ran 22% 
hlcrrurc L~fcnntc (vesrr) 

2m m z n a e u m n u u n u u J . z P l z z a t t ~ a K u u s u u z z e t a m z p z n z Q a u t u u p i u g a u l u  
BENEFIT CALCULATIONS: 

hmnnd $14l.878 1362252 $il3,M7 1723.2M $0 $0 $0 %I %I $l4.9ZS.i!67 $18,223,221 $17.898.485 $17.779.&52 117.f45.653 $17,468.196 $16,638,216 $l60')7,1IIH fI5.579.L)lP -$5.951.462 -$111,7i,7J123 

COST CALCULATIONS: 

Impkmcntnthion 
Incentives 
P.map~nr - - 

HECO Energy Efficiency Docket 
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Avoided Capacity and Energy Costs 
SCENARIO: Used year-by-year evdmatcs for 20-year forecast horizon (2006-2025). then the escalated levelled \value for years beyond. 

2 e a h Z a ( U 2 a a 8 Z e 0 9 m 2 a U ~ ~ 2 9 3 4 2 1 1 1 5 2 ( 1 1 4 m m ~ ~ ~ ~ 2 a M 2 a 2 4 z p z s ~ Z P Z 1  
Eleftric Avoid- 

Demand ($/kW') $180 SIR1 5181 $181 $0 $0 $0 $0 80 $1,530 $1,704 $1,538 $1,413 11,304 $1,207 $1,150 $1,112 81,077 -8111 -8744 $662 $662 
Average Energy-(%/kWIl) $0.1 10 M.107 90.102 90.107 80.099 $0.100 $0.104 $0.104 $0.109 -90.140 -80.133 -80.1 19 -90.115 -110.109 -90.105 -$0.100 -10.109 -80.1 11 S0.138 80.151 -80.006 -50.006 

Demand ($/k\Y') $662 9662 $662 $662 8662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 $662 8662 
Average Energ).-($/kWh) -80.006 -$0.006 -80.006 -80.006 -90.006 -110.006 -80.006 -10.006 -10.006 -80.006 -90.006 -90.006 -$0.006 -$0.006 -110,006 -50.006 ..$O.W(, -$0,0.006 -$O,W~ - ~ , ( * 6  -90.006 -$0,006 -90,006 

Source: HECO System Planning estimates (DSM AC 2006A RB.xls) (see below) 

Data from DSM AC 2006A R.xls 
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

Year-by-year Estimates 
Demand ($/kW) 193.1343 193.78 194.14 194.2 0 0 0 0 0 1638.8 1824.5 1646.8 1513.2 1397.1 1292.8 1231.4 1191.4 1153.1 -440.6 -796.9 
Average Energy ($/MWh) 117.398 114.77 109.45 114.48 105.92 107.54 111.43 111.05 116.59 -149.6 -142.1 -127.4 -123.5 -1 16.8 -1 12 -107.1 -1 17.1 -1 19.3 147.58 154.72 
Average Energy ($/kwh) 0.117398 0.1148 0.1094 0.1145 0.1059 0.1075 0.1114 0.111 0.1166 -0.15 -0.142 -0.127 -0.124 -0.117 -0.112 -0.107 -0.117 -0.119 0.1476 0.1547 

Avoided Cost (Levelized) --Costs held constant from 2026 to 2050. 
Demand ($/kW) $709 
Average Energy ($/kwh) -$0.0068 

Adjustment of Avoided costs to reflect Net-to-System: Based on email from Alan Hee (W9106): 
Please multiply the avoided costs from Exhibit 12 by (1-0.1117)+(1-0.04864) = 0.93372 so that they can be multiplied times the gross generation levels of kw and kwh 

Adjustment Factor: 0.9337 

HECO Energy Efficiency Docket 
CE Analysis DOCKET (OLD AC w ROC) (1 1-03-06).xls Page I1 of 1 1  



Exhibit B 

Energy Efficiency DSM Program Avoided Costs and Page 1 of 17 
Alternative Avoided Cost Allocation Calc~~lation 

The cost-effectiveness of the Energy Efficiency DSM programs was assessed by comparing 
the costs avoided as a result of the implementation of the programs against the program 
implementation costs. The avoided costs were estimated by calculating the difference in 
costs (capacity and energy) between a "Future EE DSM" (or "base") resource plan, which 
included the DSM programs, and a "No Future EE DSM" (or "alternate") resource plan, 
which excluded the DSM programs. See revised Exhibit 12 at 1-3. 

As explained in Exhibit 12, the avoided costs were estimated from base and alternate plans 
under a "Scenario A," which included the specific assumptions described in the Exhibit. The 
,avoided costs are sensitive to the assumptions, and a change in the assumptions would 
produce different avoided cost results. The assumptions used in Scenario A, and some of 
their associated uncertainties, were as provided in HECO's Opening Brief at pages 58-59. 

An issue was raised at the panel hearings by RMI with respect to the allocation of the 
avoided cost benefits to the energy efficiency programs. The avoided costs benefits arise 
primarily out of the assumed deferral of a 180 MW coal unit from 2015 to 2024. This results 
in high avoided capacity costs during those years, but negative avoided energy costs (because 
the coal unit would have displaced higher cost oil-fired kwh  had it not been deferred). 

To address this concern, HECO committed to do an alternative calculation, in which the 
avoided capacity costs were limited to the value of a proxy combustion turbine ("Proxy 
CT"). Tr. (8/29) at 475 (Williams). In such a calculation, the difference between the avoided 
capacity costs for the coal unit and the Proxy CT are added to the avoided energy costs, so 
that total avoided costs remain the same. The calculation and explanation of the alternative 
avoided cost allocation calculation follows. 

In Exhibit 12, submitted in response to CA-IR-9 (revised on August 24,2006), HECO 
provided energy and capacity costs avoided by its portfolio of proposed energy efficiency 
programs. As indicated in Exhibit 12, the avoided costs were based on the deferral of a coal 
unit and were used to develop DSM program cost-effectiveness test results measured by 
benefiucost ratios. This is the same method used throughout the implementation of the DSM 
programs since 1996. 

Rocky Mountain Institute ("RMI") accepted the calculated net present value ("NPV") for the 
entire portfolio of energy efficiency programs, but raised questions about the appropriateness 
of the benefiucost ratio results for individual DSM programs. Specifically, RMI disagreed 
with the method E C O  used to allocate the benefits of energy and demand savings to each 
program. 

Following discussion with RhH, HECO developed an alternative method to explore a 
different allocation of energy and demand savings benefits to the individual energy efficiency 
DSM programs. The alternative avoided cost calculation, attached, seeks to preserve the 
overall energy plus capacity NPV benefits at the portfolio level, but reallocate the benefits 
between capacity and energy. In other words, this alternative calculation is a different 
method of allocating the costs avoided by the portfolio of energy efficiency programs, but is 
not a different avoided cost. 

Alternative Avoided Cost Allocation.doc 1 



Exhibit B 
Page 2 of 17 

In the alternative calculation of avoided capacity costs, HECO determined the deferral 
benefits of a Proxy CT unit instead of a coal plant (Attachment 1). The resulting Proxy CT 
avoided capacity costs are shown in Attachment 3. In order to preserve the overall energy 
plus capacity net present value benefits from the coal plant, the alternative avoided energy 
costs were derived as follows: 

The difference between the annual avoided capacity and fixed O&M costs for the 
Proxy CT unit and the annual avoided capacity and fixed O&M costs for the coal 
plant was calculated. 

e This difference was added to the annual avoided energy costs for the coal plant (as 
shown in Attachment 4). 

Thus, the sum of the 2006 through 2025 annual avoided capacity and fixed O&M costs from 
the Proxy CT plus the alternative annual avoided energy costs equals the sum of the 2006 
through 2025 ann~ial avoided capacity and energy costs for the coaI plant. However, now the 
annual aIIocation of capacity and energy avoided costs increases the value of the energy 
savings benefits of the DSM programs. 

The resulting alternative avoided capacity and energy costs were used to derive alternative 
benefit/cost ratios for the individual proposed energy efficiency DSM programs, as shown in 
the alternative Exhibit 10 (pages 7-17 of this Exhibit). The alternative Exhibit 10 used the 
levelized rates for 2006-2025 for the purposes of estimating end effects. 

Note: the resource plan supported by the Company is the one that includes the coal plant. 
The use of the Proxy CT was simply to explore the impact of different avoided costs on the 
cost-effectiveness of the proposed DSM programs. 

Alternative Avoided Cost Allocation.doc 2 



20-year Future DSM programs Exhibit B 
2006 HECO Fuel Price Forecast Page 3 of 17 

ATTACHMENT 1 
Alternative DSM Avoided Cost 

Notes: 
/ 

(1) Plans are based on April 2006 short-term forecast extended beyond 2010 using the February 
2004 S8P forecast escalations, 2006 HECO fuel price forecast, and 2006 GDPIPD forecast 

(2) "With DSM" plan includes future 2006-2025 EE DSM, while the "No DSM' plan excludes 
these impacts. Both plans include I) acquired 1996-2005 EE DSM (2005 acq LFA's 1/10/06) 
2) acquired and future RDLC and ClDLC (LFA files received 1/12/06) 

(3) CIP CT 1 (1 13 MW) - Simple Cycle Siemens CT at Campbell Industrial Park site 
CIP CT 2 (1 13 MW) - 2nd Simple Cycle Siemens CT at Campbell Industrial Park site 
Simple Cycle CT (1 13 MW) - Simple Cycle Simens CT 

(4) CHP impacts assumes market size equivalent to no utility participation scenario 
(5) No HECO unit or IPP retirements 
(6) Virtual DG, in "no DSM' plan installed at MW levels equal to EE DSM programs 

DSM AC 2006E r l  (CT Proxy)ah.xls - Unit Addition Timing 
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April 2006lFebruary 2004 Sales and Peak Forecast escalation; 2006 HECO Fuel Price Forecast 
AmAGHMENT 3 

Alternative DSM Avoided Cost 20 year DSM 

Revenue Requirements 

Avoided 
Revenue 

Requirements 
($000) 
(1 6)  

5,245 
13,204 
19,732 
27381 
23,337 
27,191 
32,036 
36,111 
42,21-9 
66,364 
78,493 
83,192 
91,675 
96,658 

104,236 
108,259 
1 16,477 
11 8,670 
122,932 
127,432 

Net Avoided 
Revenue 

with DSM w/o DSM Requirements 
($000) ($000) ($000) 

Avoided 
Capital and 
Fixed O&M 

Costs 
($000) 
(1 7) 

1,533 
3,377 
4,949 
6,482 

16,471 
19,708 
19,008 
18,343 
17,711 
17,107 
16,526 
15,951 
15,374 
14,797 
14,223 

DSM Revenue 
Requirements 

($000) 

Total (06-25) 1,340,744 201,563 
NPV (06s) $498,546 $75,626 

General Notes: 
Load forecast Apr 2006 (short). Saleslpeaks bevond 2010 

were derived using % increase from' Feb 2004 Long Term Fcst 
2006 HECO fuel price forecast 
EE DSM based on .Ifa files from Energy Services dated 

3/22/06 and 3/23/06 
LM based on the LFAs received on 3122.06 and 3/28/06 
CHP impacts assumes market size equivalent to no utility 

participation scenario (LFA received 12/14/05) 
Assumes that HECO units and the IPP units do not retire 
Assumed KPLP at 208 MW 
2006 AOS EFORs reduced to 4-yr avg after 2nd CT 
PS O&M 5 yr maint (2006 AOS); GPD LT maint 
PV factor based on after-tax Cost of capital 8.579% 

per 12/21/04 email from FAD 

Coincident Peak Demand 

EE DSM 
Peak with Peak wlo Peak 
EE DSM EE DSM Reduction 

Avoided 
Capital and 
Fixed O&M 

Costs 

PV cost using 
levelized rate 
dependent on 

DSM peak 
PV Factor impacts 

1 .OOOO 1,080.04 
0.9210 2,183.05 
0.8482 2,941.46 
0.781 2 3,546.90 
0.71 95 4,016.21 
0.6626 4,271.80 
0.6103 4,408.94 
0.5621 4,543.58 

75,626 
Levelized (06-25) 1 1361 

Notes: 
12 Utility Cost from PRV System Cost Report for WDSMO6CRO.sav. 
13 utility Cost from PRV ~ i s t e m  Cost Report for NDSMO6CRO.sav. 
14 Columns (13) minus column (12) 
15 Diff in DSM cost for EE DSM prog (excl adjstmts for T&D avd costs) 

from LFA Utility Cost from PRV System Cost Reports 
16 Column (1 4) plus Column (15) 
17 Column (1 6) minus column (7) with the 9.751 % revenue tax removed 
18 Final Peak from GAF Loads and Res Detail Report - WDSMO6CRO.sav 
19 Final Peak from GAF Loads and Res Detail Report - NDSMO6CRO.sav 
20 Column (1 9) minus column (1 8) 
21 Column (1 7) divided by column (20) 

DSM AC 2006E r l  (CT Proxy)ah.xls - Av. Costs - Formatted 



April 2006lFebruary 2004 Sales and Peak Forecast escalation; 2006 HECO Fuel Price Forecast 
AnACHMENT 4 

Alternative DSM Avoided Cost 20 year DSM 

Alternative Avoided Energy 

Total (06-25) 678,438 
NPV (06$) $299,671 

PV cost using 
levelized rate 
dependent on 

PV Factor DSM energy 

299,671 
Levelized (06-25) 1 108.09 1 

Other calcs 
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Cost Enectiveness Results -- 20-YEAR PLANNING HORIZON (2006-2025) 

HECOEnergy Efficienq Docket 
CE *Xnalysis DOCKET (NEW AC w ROC) (1 1-03-06)..uis 11 /3/2006 Page 1 of 11 
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Cost Effectiveness Results - 20-YEAR PLANNING HORIZON (2006-2025) 

 v voided costs based on HECO System Planning estimates (alternative allocation) 

I IECOEnera  Ifficirnq Dwket 
(:E .\nalysis DOCKET (NEW AC w ROC) (1 1-03-06).rls 



Cost Effectiveness Analysis - Input Summary Table 
HECO ENERGY EFFICIENCY DOCKET 

Gcneral Data 
Lliscount Iiate ( O h )  ~ . ( t O C ~ "  
General Escalatiotl liatc ( O h )  2, ?(It% 
Avoicicd Costs Escalation Kate 2,20C>'L, 
Program Start Ycar 3006 
Analysis Pramcwork 20-l.I<.\ii 1'1 . , iSKlh(;  I lOl<lZ(. )% 

HECO Energy Efficiency Docket 
CE Analysis DOCKET (NEW AC w ROC) (1 1-03-06).xls 

Page 3 of 11 



CE Analysss DOCKET (NEW AC w ROC) (11-03-06) xis 

TABLE 1. CIEE: DETAILED SUMMARY FOR 2006 START YEAR - SO-YEAR PLANNING HORIZON SUMMARY 
PROGRAM NAME: COMMERCIAL INDUSTRIAL ENERGY EFPlClENCY 

u m z m u u n ~ u u z u l u u u 4 m v l l n ~ m v L l e z D z a z r m z a u z n u ~ z o z i  
BENEFIT CALCULATIONS: 

COST CALCULATIONS: 

HECO Enorgy Elficiency Docket 
CE Andlys~s DOCKET (NEW AC w ROC] (11~03~OG).~lS 



CE Analysis DOCKET (NEW AC w ROC) (11-03-06).xls 

TABLE 2. CINC: DETAILED SUMMARY FOR 2006 START YEAR -- 20-YEAR PLANNING HORIZON SUMMARY 
PROGRAM NAME: COMMERCIAL INDUSTRIAL NEW CONTRUCTION 

2 M 1 6 Z M I l . Z P n a ~ ~ ~ 2 P L Z ~ z Q l 4 m ~ a n u . z a ? a u u n z a a n u l u z p z z ~ z o k a w u  
DENSPIT CALCULATIONS: 

COST WUCUULTJONS: 

m L I ~ ~  
I ~ n / r l r n ~ ~ n f ~ t ! ~ n  5'247.63 $978,219 $l.lx%l.tl92 $l.l123,tIfl $1,0.12,763 $l,Il8~1.141 S1,IIR.RII $I,IS9.UQ $t.?.MI,7(il 81243.885 $12R8.648 Sl,33.i,ti57 91.U11.173 SI.4115lfAl $l.4R.I.783 $1.338.413 $I.PI4,~1IH Sl.f~il.li74 SI.7ll i l57 $1,771.446 

I~ l~cnt$\er  $9.%.IIXJ $9361iW $'JU3,0ZIl $936,ll?li $1136P20 $tJi6.613 $977,658 $9W.1(,7 $I,i121.1.18 $l,W3,614 $1186,573 $ l ~ m l , l J B  hl,lt4Jlt'i $1,118,527 $l,l63,57j $I,!H9,173 J1.213.35 11.3IL1172 $1.2(1'1.398 $l.f'i7.3Zi 

l'amc~pmt $2.424.795 12A78.141 $2,537.6Ki $2,588.378 $2,645,322 I2.7U3.532 12,762,997 %823,783 $2,8R5,9% $2,949,396 $3,014,281 $3,060,597 $3,146,370 S3L17.611 $3,288,422 $3.%ilJbl( S3.441.7ru $351112(18 $3,587,494 $3.1*,6;110 

NPV 

HECO Energy Eflictency Docket 
CE Analyti~fi DOChET IFIFW AC w ROC) (11.03-06) xis 
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CE Analya18 DOCKET (NEW AC w ROC) (ll-03-06).xls 

TABLE 5. REW'II: DETAILED SIJMMARY FOR 2006 START YEAR -- ZBYEAR PLANNING HORIZON SUMMARY 
PROGRAM NAME: RESIDENTIAL EFFICIENT WATER HEATING PROGRAM 

COST CALCUUTIONS: 

HECO Energy Eff~ctency Dochat 
C:F A!i,rly!,i!, DOCKET (NEW AC. w ROC) (ll-03.ffi).xls Page 8ot 11 
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Derivation of DSM Utility Incentive 
If Equivalent to Earnings From a Similar Supply-Side Resource 

In HECORMI-FSOP-IR-142 the Rocky Mountain Institute (RMI) was asked to provide 
details on the incentives the utility would be allowed to earn from a "negawatt-hour" if 
the incentive was equal to the amount the utility would earn building new supply side 
resources to generate and deliver a kilowatt-hour to serve the same load. In its response, 
RMI stated that, "HECO earns the allowed return on equity times the equity proportion of 
capital for these investments." 

RMI's utility compensation mechanism was tied to avoided investment costs, and 
assumed that decoupling was in place so that lost margin recovery did not have to be 
taken into consideration. Tr. at 942-43 (Freedman); see Response to HECOIRMI-IR- 142. 

There was substantial discussion regarding the retum on equity that the Company would 
forego as a result of implementing DSM programs. HECO also questioned RMI's 
calculation of the avoided return on equity, since RMI looked at annual revenue 
requirements and did not take into account the fact that the utility would receive a return 
on investment during every year the avoided plant was available. See Tr. at 900 
(Violette), 143-46 (Freedman). 

On page 3 of 5 of its response, RMI provided the following illustrative calculation of 
shareholder compensation: 

Equity % * Equity Earning Requirement * Levelized Avoided Capacity Cost 
= Levelized Utility Earnings/Cumulative Savings KW 

Where, 
Equity % = 52% 
Equity Earning Requirement = 11.5% 
Levelized Avoided Cost = $543.94/KW 
Levelized Utility Earnings = $32.53/KW 

Conceptually, RMI made two errors in its calculations: (1) it applied the equity 
percentage to the revenue requirements, rather than to rate base and (2) it did not gross up 
for income taxes. In the "No Future EE DSM" case, the capital investment is made in 
2015. In the "With Future EE DSM" case, the capital investment is made in 2024. The 
differential average rate base investments between the coal unit installed in 2015 ("No 
Future EE DSM" case) and the coal unit installed in 2024 ("With Future EE DSM case") 
can be calculated. To determine the amount equivalent to the foregone net income of 
investing in the coal unit, the equity % times the rate of retum on equity should be 
applied to the average rate base difference between the two plans (rather than the annual 
revenue requirements difference). In order for shareholders to net the equivalent net 
income amount over the study period, the amount collected from ratepayers would also 
have to be grossed-up for income (and revenue) taxes. 
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In HECO's view, the foregone return on equity would not necessarily serve as a basis for 
setting the utility compensation (and could result in substantially more compensation then 
the Company is requesting if correctly calculated), but HECO committed to providing a 
calculation of avoided capital costs so that that information would be available to the 
Commission. See Tr. at 915,917-20 (Hee). 

The attached worksheet contains two sets of calculations. The first (Columns A through 
E) recalculates RMI's revenue requirements methodology based on the deferral of a coal 
unit avoided by HECO's proposed energy efficiency DSM programs. m i l e  HECO 
disagrees with this methodology, it has recalculated RMI's methodology to provide a 
basis for understanding how it was done. The second calculation (Columns A, and F 
through H) derives the utility's earnings from the installation of the coal unit, and derives 
equivalent levelized net income and revenue per kw of incremental DSM demand 
savings. 

In the "No Future EE DSM" case, the capital investment is made in 2015. In the "With 
Future EE D S W  case, the capital investment is made in 2024. This is a simplification of 
the avoided cost calculation submitted in CAIHECO-IR-9 page 49 of 55 (revised 08-24- 
06). The attached calculation excludes the "virtual D G  units and excludes all fixed 
O&M costs. 

Column A shows the differential average rate base investments between the coal unit 
installed in 2015 ("No Future EE DSM" case) and the coal unit installed in 2024 ("With 
Future EE DSM case"). In years 2015-2023, the average rate base is the rate base 
investment associated with the coal unit installed in 2015. In years 2024 and 2025, the 
negative average rate base is the difference between the remaining rate base investment 
(since accumulated depreciation is subtracted) associated with a coal unit installed in 
2015 ("No Future FE DSM" case) minus the rate base investment associated with a coal 
unit installed in 2024 ("With Future EE DSM" case). Column B shows the differential 
costs (i.e. revenue requirements excluding revenue taxes) associated with the differential 
average rate base investments. The total differential cost is $316,479,640 on a net 
present value basis. 

Column C is the EE DSM Peak Reduction (MW) [per C CO-IR-9 (revised 8/24/06) 
page 49 of 55, col. 201. The levelized cost of $618.1 1/KW in column D is the levelized 
rate which, when applied to series of cumulative MW peak reductions in Column C, has 
the same net present value as the total differential cost ($316,479,640 on a net present 
value basis). 

Applying RMI's proposed methodology and using these investment assumptions would 
result in Utility Compensation of $40.05/KW. 
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Therefore, assuming: 
Equity % = 54% 
Equity Earning Requirement = 12% 
Levelized Avoided Cost = $6 18.1 1/KW 
Levelized Utility Earnings = 54% * 12% * $618.1 1/KW = $40.05/KW 

Column E shows the amount of revenue, excluding revenue taxes, that the utility would 
be permitted to recover each year at RMI's proposed levelized utility earnings 
methodology. However, this significantly understates the amount which must be 
collected from ratepayers in order for the utility to stay whole. 

To determine the amount for ratepayers to pay to be equivalent to the foregone net 
income of investing in the coal unit, the equity % times the rate of return on equity should 
be applied to the average RATE BASE (rather than the annual revenue requirements as 
RMI has done). The determination of this foregone net income and the conversion to 
revenue is the second calculation. 

Column F shows the differential net income to shareholders when the equity % times the 
rate of return on equity is applied to the average RATE BASE in Column A. Return on 
equity applied to rate base provides the net income foregone by shareholders. 

Column G is the incremental EE DSM load reduction per year. The levelized amount 
which must be collected from ratepayers is $1,745.37/incremental KW, as shown in 
Column H. This is the levelized amount that when multiplied by the annual incremental 
EE DSM load reductions results in an income stream has the same net present value as 
the net present value of the net income foregone. 

In order for shareholders to net the equivalent net income amount over the study period, 
the amount collected from ratepayers must also be grossed-up for income (and revenue) 
taxes. This amount is $2,857.04 of revenue per incremental kw of DSM savings. At the 
net income level, it represents the NPV of the 20-year stream of earnings from a supply- 
side resource of a size equivalent to the incremental kw of DSM savings. 

For example, for the nearly 8 mw of projected savings from energy efficiency DSM 
programs, annual revenue of $22,685,000 is the equivalent of the NPV of the 20-year 
stream of revenue that would provide the utility with the same level of shareholder 
earnings from a similar amount of supply side resources. Note that unlike the recovery of 
the return of and on rate base that occurs each year through rates, this is a one-time 
recovery of the shareholder earnings for that increment of kw reduction. HECO has 
proposed that its utility incentive be capped at $4 million each year. 
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Shareholder Incentive Rate Calculation 
Coal unit in 2015 deferred to 2024; $ in 000) 

Year 

2006 
2007 
2008 
2009 
201 0 
201 1 
201 2 
201 3 
201 4 
201 5 
2016 
201 7 
201 8 
201 9 
2020 
2021 
2022 
2023 
2024 
2025 

Total 
Net Present Value 

Differential Ccsts 
Differential [Revenue Requirement 

Average Rate (Excluding Revenue 
Base Taxes)] 

(A) (B) 

EE DSM Peak 
Reduction (W) per 

CNHECO-IR-9 
(revlsed 8/24/06) 
page 49 of 55. 

COl. 20 

(C) 

7.94 
17.43 
25.49 
33.38 
41.04 
47.39 
53.11 
59.43 
66.03 
72.74 
78.70 
84.47 
89.06 
93.45 
97.85 
99.54 
99.67 
99.70 
99.73 
99.76 

Levelized Cost 

(D) 
(Db) ' (C) 

4,907.73 
10,770.85 
15,757.81 
20,631.36 
25,365.33 
29,294.14 
32,828.42 
36,733.31 
40,812.28 
44,959.75 
48,647.95 
52,213.76 
55,050.1 7 
57,764.87 
60,483.35 
61,523.39 
61,606.92 
61,625.93 
61,644.64 
61,663.58 

Calculation 
Consistent with 

Response to 
HEC0:RMI-FSOP- 

IR-142 

(El 
(Ea) * (C) 

318.02 
697.95 

1,021.1 1 
1,336.91 
1,643.67 
1,898.26 
2,127.28 
2,380.32 
2,644.64 
2,913.39 
3,152.39 
3,383.45 
3,567.25 
3,743.16 
3,919.32 
3,986.72 
3,992.13 
3,993.36 
3,994.57 
3,995.80 

Differentla1 Net Incremental EE DSM 
Income to Peak Reduction 

Shareholders (MW) Levelized Net Income 

(F) (G) (H) 
(A)*(f) (Hb) ' (GI 

0.00 7.94 13,858.16 
0.00 9.49 16,555.91 
0.00 8.07 14,081.87 
0.00 7.88 13,761.65 
0.00 7.66 13,367.49 
0.00 6.00 10,472.24 
0.00 6.00 10,472.24 
0.00 6 00 10,472.24 
0.00 6.00 10,472.24 

50,127.45 6.00 10,472.24 
49,003.89 6.00 10,472.24 
46,791.83 6.00 10,472.24 
44,647.27 6.00 10,472.24 
42,565.15 6.00 10,472.24 
40,540.78 6.00 10,472.24 
38,569.82 6.00 10,472.24 
36,648.29 6.00 10,472.24 
34,754.40 6.00 10,472.24 

132,540.52) 6.00 10,472.24 
(32,964.51) 6.00 10,472.24 

(a) Calculation consistent with Response to HECOIRMI-FSOP-IR-142 

(b) Levelized on cumulative DSM KW 

(c) Levelized on incremental DSM KW 

(d) Levelized Plus lncome Tax Gross-Up 

(e) Levelized Plus Revenue Tax Gross-Up 

(b) Rate per EE DSM Peak KW that equals the corresponding present value 
(d) b)I(l-income tax rate) to calculate the revenues needed to get the levelized amount net after income taxes 
(e) (c)I(l-revenue tax rate) to calculate the revenues needed to get the levelized amount net after income 8 revenue taxes 

Assumptions 
Weighted Average 

Weighted After-tax Weighted Revenue 
Cost of Capital Assumptions: Weight Rate Average Average Requirement 

ST Debt 3.00% 6.00% 0.180% 0.110% 0.198% 
LT Debt 36.00% 6.50% 2.340% 1.430% 2.568% 
Preferred Stock 7.00% 8.00% 0.560% 0.560% 1.006% 
Common Stock 54.00% 12.00% 6.480% (f) 

9.560% 

Tax Assumptions: 
Federal 35.00% 32.89% 
State 6.40% 6.02% 

38 91 

Public Service Company Tax 5.885% 
PUC Fee 0.500% 

discount rate 

Franchise Tax 
Revenue Tax Rate 

Coal unit in 2015 802,690.00 
Coal unit in 2024 1,047,328.00 


